Molecular characteristics of nerve growth factor receptors on PC12 cells.
Cross-linking of 125I-nerve growth factor (NGF) to PC12 cells with the photoreactive heterobifunctional agent N-hydroxysuccinimidyl-4-azidobenzoate results in the labeling of two major bands with Mr 158,000 and 100,000 and a minor band with Mr 225,000 as determined by polyacrylamide gel electrophoresis under denaturing and reducing conditions. Binding of 125I-NGF to and cross-linking into all these species is abolished in the presence of excess unlabeled NGF but not in the presence of unlabeled epidermal growth factor, insulin, or bovine pancreatic trypsin inhibitor. When PC12 cells with bound 125I-NGF are incubated in excess unlabeled NGF at 0 degree C prior to cross-linking, only the Mr 158,000 species remains. In addition, binding of 125I-NGF to the Mr 158,000 complex is trypsin-resistant, whereas binding to the Mr 100,000 complex is not. These experiments identify the Mr 158,000 species as the slow NGF-receptor complex (chase stable at 0 degree C) and the smaller Mr 100,000 species as the fast NGF-receptor complex (trypsin sensitive). Furthermore, 125I-NGF bound to the former but not to the latter species is displaced by very-low concentrations of NGF, showing that at least a significant fraction of the high-molecular-weight slow receptor is also a high-affinity receptor. This identification is supported by the finding that chick sensory neurons which possess both high- and low-affinity receptors exhibit two major labeled bands with Mr 145,000 and 105,000 as a result of cross-linking with 125I-NGF, whereas a cell population enriched in non-neuronal cells, which possess only low-affinity receptors, exhibits only the Mr 105,000 component. A shift in molecular weight of both species after pretreatment with neuraminidase indicates that both complexes contain sialoglycoproteins and rules out the possibility that differences in sialic acid content are responsible for the difference in molecular weight of the two complexes. The relative amount of the labeling of these two complexes is not affected by the presence of protease inhibitors nor by a variation of 5000-fold in cross-linker concentration. These results place some limits on possible models for the NGF receptors and their interconversion.